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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal device capable of 
suppressing a liquid crystal alignment failure caused by a lateral electric field, 
and a manufacturing method therefor. 

SOLUTION: An array substrate 10 of an H-line reverse driven liquid crystal 
device is provided with data lines 6 and scanning lines 3a crossing each other, 
and pixel electrodes 9a arranged at each intersection on the substrate. The 
adjoining pixel electrodes 9a across a scanning line 3 are impressed with image 
signal voltages of different polarities for a same frame period. The liquid crystal 
device has a spacer formed of a dielectric substance along the scanning line 3 
between the adjoining pixel electrodes to be impressed with these image signals 
of different polarities, and this spacer suppresses generation of a lateral electric 
field arising between the adjoining pixel electrodes. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The opposite substrate with which the counterelectrode has been 
arranged on a substrate, and the array substrate with which two or more pixel 
electrodes have been arranged on a substrate, In the liquid crystal equipment 
possessing the liquid crystal held in the gap with said opposite substrate 
arranged so that the counterelectrode of said opposite substrate and said pixel 
electrode of said array substrate may counter, and said array substrate Liquid 
crystal equipment which the electrical potential difference from which a polarity 
differs, respectively is impressed to two pixel electrodes which adjoin each other 
among said pixel electrodes, and is characterized by coming to arrange the 
spacer which consists of a dielectric holding said gap said pixel inter-electrode 
which is two. 

[Claim 2] The opposite substrate with which the counterelectrode has been 
arranged on a substrate, and two or more scanning lines and two or more data 



lines which cross mutually on a substrate, and the array substrate with which two 
or more pixel electrodes have been arranged for this every intersection, In the 
liquid crystal equipment possessing the liquid crystal held in the gap with said 
opposite substrate arranged so that the counterelectrode of said opposite 
substrate and said pixel electrode of said array substrate may counter, and said 
array substrate Liquid crystal equipment characterized by coming to arrange the 
spacer which becomes pixel inter-electrode [ to which the electrical potential 
difference from which a polarity differs for said every direction of the scanning 
line is impressed to said pixel electrode, and the electrical potential difference 
from which a polarity differs is impressed, respectively / adjacent ] from the 
dielectric holding said gap. 

[Claim 3] Said orientation film which the orientation film which touches said liquid 
crystal has been arranged at said opposite substrate and said array substrate, 
said spacer has been arranged on said counterelectrode of said opposite 
substrate, said orientation film has been arranged so that said spacer may be 
covered, and has been arranged on said opposite substrate is liquid-crystal 
equipment according to claim 2 characterized by coming to carry out orientation 
processing in the direction which met said scanning line. 
[Claim 4] Said opposite substrate and said array substrate are liquid crystal 
equipment according to claim 2 or 3 which pastes up by the sealant of the shape 



of a rectangle except a liquid crystal inlet to pour in said liquid crystal, and is 
characterized by forming said liquid crystal inlet in the side in which it is located 
almost in parallel with said data line of said sealant. 
[Claim 5] The opposite substrate with which the counterelectrode has been 
arranged on a substrate, and two or more scanning lines and two or more data 
lines which cross mutually on a substrate, and the array substrate with which two 
or more pixel electrodes have been arranged for this every intersection, In the 
liquid crystal equipment possessing the liquid crystal held in the gap with said 
opposite substrate arranged so that the counterelectrode of said opposite 
substrate and said pixel electrode of said array substrate may counter, and said 
array substrate Liquid crystal equipment characterized by coming to arrange the 
spacer which becomes pixel inter-electrode [ to which the electrical potential 
difference from which a polarity differs for said every direction of the data line is 
impressed to said pixel electrode, and the electrical potential difference from 
which a polarity differs is impressed, respectively / adjacent ] from the dielectric 
holding said gap. 

[Claim 6] Said orientation film which the orientation film which touches said liquid 
crystal layer has been arranged at said opposite substrate and said array 
substrate, said spacer has been arranged on said counterelectrode of said 
opposite substrate, said orientation film has been arranged so that said spacer 



may be covered, and has been arranged on said opposite substrate is 
liquid-crystal equipment according to claim 5 characterized by coming to carry 
out orientation processing in the direction which met said data line. 
[Claim 7] Said opposite substrate and said array substrate are liquid crystal 
equipment according to claim 5 or 6 which pastes up by the sealant of the shape 
of a rectangle except a liquid crystal inlet to pour in said liquid crystal, and is 
characterized by forming said liquid crystal inlet in the side in which it is located 
almost in parallel with said scanning line of said sealant. 
[Claim 8] The dielectric constant of said spacer is liquid crystal equipment given 
in any 1 term of claim 1 to claim 7 characterized by being 1 .3 or more times of 
the dielectric constant of said liquid crystal. 

[Claim 9] In the manufacture approach of the liquid crystal equipment which 
comes to pinch liquid crystal in the gap of an opposite substrate and an array 
substrate The process at which a different polar electrical potential difference 
within the same frame forms the 1st pixel electrode and the 2nd pixel electrode 
which are impressed, respectively, and forms said array substrate on a substrate 
so that wiring and said wiring may be inserted, On the process which forms a 
counterelectrode and forms said opposite substrate on a substrate, and said 
opposite substrate or said array substrate, between said 1st pixel electrodes and 
2nd pixel electrodes The process which forms the spacer which consists of a 



dielectric holding said gap along with said wiring, So that the liquid crystal inlet 
for pouring said liquid crystal into the side which intersects perpendicularly with 
the wiring direction of said wiring mostly along with the periphery section of a 
substrate on said opposite substrate or said array substrate may be arranged 
The process which arranges the process which forms a rectangle-like sealant, 
and said array substrate and said opposite substrate so that said 
counterelectrode and said pixel electrode may counter, and is pasted up by said 
sealant, The manufacture approach of the liquid crystal equipment characterized 
by having the process which pours said liquid crystal into said gap from said 
liquid crystal inlet. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 



[Field of the Invention] This invention belongs to the technical field of the liquid 
crystal equipment which comes to pinch liquid crystal between two substrates, 
and belongs to the technical field of arrangement of a spacer which holds a two 
substrates gap especially. 
[0002] 

[Description of the Prior Art] Liquid crystal equipment pinches a liquid crystal 
layer between an opposite substrate and a TFT array substrate, is constituted 
between, and displays by impressing an electrical potential difference to a liquid 
crystal layer, and changing the optical property of a liquid crystal molecule. For 
every two or more scanning line which cross mutually on a substrate, two or 
more data line, and intersection, a switching element and a pixel electrode are 
arranged and a TFT array substrate is constituted. On the other hand, on a 
substrate, a counterelectrode is arranged and an opposite substrate is 
constituted. It expresses as liquid crystal equipment by changing the optical 
property of liquid crystal by impressing an electrical potential difference to liquid 
crystal. 

[0003] In the drive of the active matrix liquid crystal equipment with which the 
above switching elements are used, if it drives with direct current voltage, since 
the life of liquid crystal will become short, the alternating-voltage drive is adopted. 
Furthermore, in order to prevent generating of a flicker etc., the H line reversal 



drive from which the polarity of the electrical potential difference supplied to a 
pixel electrode for every horizontal line differs, the V line reversal drive from 
which the polarity of the electrical potential difference supplied to a pixel 
electrode for every vertical line differs, the H/V Rhine reversal drive from which 
the polarity of the electrical potential difference supplied to a pixel electrode for 
every pixel differs are adopted. 
[0004] 

[Problem(s) to be Solved by the Invention] In liquid crystal equipment like the 
above H line reversal drives, a V line reversal drive, and a HA/ Rhine reversal 
drive, the polarities of the electrical potential difference supplied to two pixel 
electrodes which adjoin each other within the same frame differ. In this case, 
horizontal electric field arose in these two adjacent pixel inter-electrode, the 
orientation of the liquid crystal near [ two ] pixel inter-electrode was influenced by 
this horizontal electric field, poor orientation was generated in it, and the problem 
of becoming a poor display was in it. Furthermore, when the light-shielding film 
was formed on the opposite substrate in order to cover above-mentioned poor 
orientation for example, there was a problem that a pixel numerical aperture will 
become low by the light-shielding film. 

[0005] This invention is made in order to solve such a problem, and it aims at 
offering the manufacture approach of the high liquid crystal equipment of display 



quality with which the poor display by the poor orientation of the liquid crystal by 

horizontal electric field was mitigated, and liquid crystal equipment. 

[0006] 

[Means for Solving the Problem] In order to solve such a technical problem, this 
invention has adopted the following configurations. 

[0007] The opposite substrate with which, as for the liquid crystal equipment of 
this invention, the counterelectrode has been arranged on a substrate, and the 
array substrate with which two or more pixel electrodes have been arranged on 
a substrate, In the liquid crystal equipment possessing the liquid crystal held in 
the gap with said opposite substrate arranged so that the counterelectrode of 
said opposite substrate and said pixel electrode of said array substrate may 
counter, and said array substrate The electrical potential difference from which a 
polarity differs, respectively is impressed to two pixel electrodes which adjoin 
each other among said pixel electrodes, and it is characterized by coming to 
arrange the spacer which becomes pixel inter-electrode [ said / which is two ] 
from the dielectric holding said gap. 

[0008] Since the spacer with which the electrical potential difference from which 
a polarity differs within the same frame consists of a dielectric between the 
adjacent pixel electrodes impressed, respectively is arranged according to such 
a configuration of this invention, generating of the horizontal electric field 



produced in these two adjacent pixel inter-electrode is controlled. Therefore, 
generating of the poor liquid crystal orientation from which horizontal electric 
field become a cause can be prevented, and the high liquid crystal equipment of 
display grace can be obtained. In addition, the frame scans all the scanning lines 
from a top to the bottom one by one, and means a period until the display of one 
screen is completed once. 

[0009] The opposite substrate with which, as for other liquid crystal equipments 
of this invention, the counterelectrode has been arranged on a substrate, Two or 
more scanning lines and two or more data lines which cross mutually on a 
substrate, and the array substrate with which two or more pixel electrodes have 
been arranged for this every intersection, In the liquid crystal equipment 
possessing the liquid crystal held in the gap with said opposite substrate 
arranged so that the counterelectrode of said opposite substrate and said pixel 
electrode of said array substrate may counter, and said array substrate It is 
characterized by coming to arrange the spacer which becomes pixel 
inter-electrode [ to which the electrical potential difference from which a polarity 
differs for said every direction of the scanning line is impressed to said pixel 
electrode, and the electrical potential difference from which a polarity differs is 
impressed, respectively / adjacent ] from the dielectric holding said gap. 
[0010] According to such a configuration of this invention, in the liquid crystal 



equipment of a H line reversal drive with which every direction of the scanning 
line and the electrical potential difference from which a polarity differs for every 
horizontal line are impressed, the electrical potential difference from which a 
polarity differs will be impressed to two pixel electrodes which adjoin each other 
along the direction of 1 vertical line within the same frame, respectively, but 
Since the spacer which consists of a dielectric between the pixel electrodes 
which adjoin each other along the direction of 1 horizontal line is arranged, 
generating of the horizontal electric field produced in these two adjacent pixel 
inter-electrode is controlled. Therefore, generating of the poor liquid crystal 
orientation from which horizontal electric field become a cause can be prevented, 
and the high liquid crystal equipment of display grace can be obtained. 
[0011] Moreover, said orientation film which the orientation film which touches 
said liquid crystal has been arranged at said opposite substrate and said array 
substrate, said spacer has been arranged on said counterelectrode of said 
opposite substrate, said orientation film has been arranged so that said spacer 
may be covered, and has been arranged on said opposite substrate is 
characterized by coming to carry out orientation processing in the direction 
which met said scanning line. Since a spacer serves as a configuration long in 
the direction which met in the orientation processing direction of the orientation 
film according to such a configuration, even if the poor orientation by a spacer 



existing is generated, the poor orientation will be formed outside the field in 
which the pixel electrode is formed, and there is no effect in a display. 
[0012] Moreover, said opposite substrate and said array substrate are pasted up 
by the sealant of the shape of a rectangle except a liquid crystal inlet to pour in 
said liquid crystal, and said liquid crystal inlet is characterized by being formed in 
the side in which it is located almost in parallel with said data line of said sealant. 
According to such a configuration, since a spacer serves as a long configuration 
in accordance with the flow of the liquid crystal at the time of liquid crystal 
impregnation, a spacer does not become the hindrance of liquid crystal 
impregnation. Therefore, the liquid crystal equipment which comes to pass such 
a liquid crystal impregnation process does not have mixing of air bubbles etc. 
into liquid crystal, and can be used as the liquid crystal equipment of high quality. 
[0013] The opposite substrate with which, as for the liquid crystal equipment of 
further others of this invention, the counterelectrode has been arranged on a 
substrate, Two or more scanning lines and two or more data lines which cross 
mutually on a substrate, and the array substrate with which two or more pixel 
electrodes have been arranged for this every intersection, In the liquid crystal 
equipment possessing the liquid crystal held in the gap with said opposite 
substrate arranged so that the counterelectrode of said opposite substrate and 
said pixel electrode of said array substrate may counter, and said array 



substrate It is characterized by coming to arrange the spacer which becomes 
pixel inter-electrode [ to which the electrical potential difference from which a 
polarity differs for said every direction of the data line is impressed to said pixel 
electrode, and the electrical potential difference from which a polarity differs is 
impressed, respectively / adjacent ] from the dielectric holding said gap. 
[0014] In the liquid crystal equipment of a V line reversal drive with which every 
direction of the data line and the electrical potential difference from which a 
polarity differs for every vertical line are impressed according to such a 
configuration of this invention Although the electrical potential difference from 
which a polarity differs will be impressed to two pixel electrodes which adjoin 
each other along the direction of 1 horizontal line within the same frame, 
respectively Since the spacer which consists of a dielectric between the pixel 
electrodes which adjoin each other along the direction of 1 vertical line is 
arranged, generating of the horizontal electric field produced in these two 
adjacent pixel inter-electrode is controlled. Therefore, generating of the poor 
liquid crystal orientation from which horizontal electric field become a cause can 
be prevented, and the high liquid crystal equipment of display grace can be 
obtained. 

[0015] Moreover, said orientation film which the orientation film which touches 
said liquid crystal layer has been arranged at said opposite substrate and said 



array substrate, said spacer has been arranged on said counterelectrode of said 
opposite substrate, said orientation film has been arranged so that said spacer 
may be covered, and has been arranged on said opposite substrate is 
characterized by coming to carry out orientation processing in the direction 
which met said data line. Since a spacer serves as a configuration long in the 
direction which met in the orientation processing direction of the orientation film 
according to such a configuration, even if the poor orientation by a spacer 
existing is generated, the poor orientation will be formed outside the field in 
which the pixel electrode is formed, and there is no effect in a display. 
[0016] Moreover, said opposite substrate and said array substrate are pasted up 
by the sealant of the shape of a rectangle except a liquid crystal inlet to pour in 
said liquid crystal, and said liquid crystal inlet is characterized by being formed in 
the side in which it is located almost in parallel with said scanning line of said 
sealant. According to such a configuration, since a spacer serves as a long 
configuration in accordance with the flow of the liquid crystal at the time of liquid 
crystal impregnation, a spacer does not become the hindrance of liquid crystal 
impregnation. Therefore, the liquid crystal equipment which comes to pass such 
a liquid crystal impregnation process does not have mixing of air bubbles etc. 
into liquid crystal, and can be used as the liquid crystal equipment of high quality. 
[0017] Moreover, it is characterized by the dielectric constant of said spacer 



being 1 .3 or more times of the dielectric constant of said liquid crystal. According 
to such a configuration, the effect of horizontal electrolysis in liquid crystal can 
be mitigated effectively, and the effect on display quality can be prevented. 
[0018] In the manufacture approach of liquid crystal equipment that the 
manufacture approach of the liquid crystal equipment of this invention comes to 
pinch liquid crystal in the gap of an opposite substrate and an array substrate 
The process at which a different polar electrical potential difference within the 
same frame forms the 1st pixel electrode and the 2nd pixel electrode which are 
impressed, respectively, and forms said array substrate on a substrate so that 
wiring and said wiring may be inserted, On the process which forms a 
counterelectrode and forms said opposite substrate on a substrate, and said 
opposite substrate or said array substrate, between said 1st pixel electrodes and 
2nd pixel electrodes The process which forms the spacer which consists of a 
dielectric holding said gap along with said wiring, So that the liquid crystal inlet 
for pouring said liquid crystal into the side which intersects perpendicularly with 
the wiring direction of said wiring mostly along with the periphery section of a 
substrate on said opposite substrate or said array substrate may be arranged 
The process which forms a rectangle-like sealant, and said array substrate and 
said opposite substrate are arranged so that said counterelectrode and said 
pixel electrode may counter, and it is characterized by having the process 



pasted up by said sealant, and the process which pours said liquid crystal into 
said gap from said liquid crystal inlet. 

[0019] According to such a configuration of this invention, since the spacer 
serves as a long configuration in accordance with the flow of the liquid crystal at 
the time of liquid crystal impregnation, a spacer does not become the hindrance 
of liquid crystal impregnation. Therefore, the liquid crystal equipment which 
comes to pass such a liquid crystal impregnation process does not have mixing 
of air bubbles etc. into liquid crystal, and can be used as the liquid crystal 
equipment of high quality. Moreover, since the liquid crystal equipment 
manufactured by such manufacture approach serves as the structure where the 
spacer has been arranged the adjacent pixel inter-electrode to which the 
electrical potential difference from which a polarity differs is impressed, 
respectively, generating of the horizontal electric field produced in adjacent pixel 
inter-electrode is controlled by existence of a spacer, and the liquid crystal 
equipment with which the poor display by horizontal electric field was reduced 
can be obtained. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained based on a drawing. 

(Structure of the liquid crystal equipment in the first operation gestalt) In the first 



operation gestalt, the liquid crystal equipment with which the H line reversal drive 
to which the picture signal electrical potential difference from which a polarity 
differs for every horizontal line in a pixel electrode is supplied was adopted is 
mentioned as an example, and is explained using drawing 1 - drawing 6 . 
[0021] Drawing 1 is equal circuits, such as various components in two or more 
pixels formed in the shape of [ which constitutes the image formation field of 
liquid crystal equipment ] a matrix, and wiring. Drawing 2 is a top view of two or 
more pixel groups where the TFT array substrate with which the data line, the 
scanning line, a pixel electrode, etc. were formed adjoins each other, and is 
drawing for explaining arrangement with these pixel group and a spacer. 
Drawing 3 is the A-A' sectional view of drawing 2 . Drawing 4 is the outline top 
view of liquid crystal equipment. Drawing 5 is drawing for explaining a H line 
reversal drive, and shows the polarity of the electrical potential difference 
supplied to each pixel. A polar change [ in / drawing 5 (a) and / in drawing 5 (b) / 
even frames ] is shown, and the polarity of each pixel is reversed for every frame. 
[ an odd frame ] In addition, the frame scans all the scanning lines from a top to 
the bottom one by one, and means a period until the display of one screen is 
completed once. Drawing 6 is the sectional view of conventional liquid crystal 
equipment, and is the sectional view shown in drawing 3 , and the sectional view 
cut in the same cutting location. In addition, in order to make each class and 



each part material into the magnitude of extent which can be recognized on a 
drawing, scales are made to have differed for each class or every each part 
material in drawing. 

[0022] In drawing 1 , liquid crystal equipment consists of a viewing area and a 
circumference drive circuit field which controls this. 

[0023] A viewing area consists of pixel electrode 9a arranged in the shape of a 
matrix for every intersection of the data line 6 arranged by intersecting capacity 
line 3b and scanning-line 3a which have been arranged in parallel, and 
scanning-line 3a, and the these scanning-lines 3a and the data line 6, and a thin 
film transistor (TFT is called hereafter) 30 as a switching element for controlling 
pixel electrode 9a. The source field of the semi-conductor layer of TFT30 was 
electrically connected to the data line 6 to which a picture signal is supplied, and 
the gate electrode of TFT30 has connected with the scanning line 3 to which a 
scan signal is supplied electrically. It connects with the drain field of the 
semi-conductor layer of TFT30 electrically, and pixel electrode 9a writes in the 
picture signals S1, S2, -, Sn supplied from the data line 6 in TFT30 which is a 
switching element when only a fixed period closes the switch to predetermined 
timing. Fixed period maintenance of the picture signals S1, S2, -, Sn of the 
predetermined level written in liquid crystal through pixel electrode 9a is carried 
out between the counterelectrodes (it mentions later) formed in the opposite 



substrate (it mentions later). Moreover, capacity line 3b is prepared in order to 
prevent the picture signal held at liquid crystal leaking. 

[0024] On the other hand, a circumference drive circuit field consists of the 
scanning-line drive circuit 104, the data-line drive circuit 101, a sampling circuit 
301, and a precharge circuit 201. The scanning-line drive circuit 104 impresses 
the scan signals G1, G2, -, Gm to scanning-line 3a by line sequential in pulse to 
predetermined timing based on the power source supplied from an external 
control circuit, a reference clock CLY, its reversal clock, etc. Based on the power 
source supplied from an external control circuit, a reference clock CLX, its 
reversal clock, etc., according to the timing which impresses the scan signals G1, 
G2, -, Gm, the transfer signals X1, X2, --, Xn from the shift register as a 
sampling circuit driving signal are minded every data line 6, and the 
scanning-line drive circuit 104 minds [ 301 ] the sampling circuit drive signal line 
306, and supplies the data-line drive circuit 101 to predetermined timing. As a 
switching element, it has TFT202 every data line 6, the precharge signal line 204 
is connected to the drain or source electrode of TFT202, and, as for the 
precharge circuit 201 , the precharge circuit drive signal line 206 is connected to 
the gate electrode of TFT202. And the power source of a predetermined 
electrical potential difference required at the time of actuation, in order to write in 
the precharge signal NRS from an external power through the precharge signal 



line 204 is supplied, and the precharge circuit driving signal NRG is supplied 
from an external control circuit so that the precharge signal NRS may be written 
in through the precharge circuit drive signal line 206 to the timing preceded with 
supply of picture signals S1, S2, -, Sn about each data line 6. The precharge 
circuit 201 supplies the precharge signal NRS (image auxiliary signal) which is 
preferably equivalent to the picture signals S1, S2, -, Sn of middle gradation 
level. The sampling circuit 301 is equipped with TFT302 every data line 6, the 
picture signal line 304 is connected to the source electrode of TFT302, and the 
sampling circuit drive signal line 306 is connected to the gate electrode of 
TFT302. And these will be sampled if picture signals S1, S2, --, Sn are inputted 
through the picture signal line 304. That is, if the transfer signals X1, X2, -, Xn 
as a sampling circuit driving signal are inputted from the data-line drive circuit 
101 through the sampling circuit drive signal line 306, sequential impression of 
the picture signals S1, S2, -, Sn from picture signal line 304 each will be carried 
out at the data line 6. 

[0025] The H line reversal drive is adopted in this operation gestalt, and as 
shown in drawing 5 , polarities differ for every horizontal line within the same 
frame. Therefore, each picture signals S1, S2, -, Sn have the wave which a 
polarity reverses to the common electrical potential difference supplied to the 
counterelectrode mentioned later for every 1 level period. In addition, in drawing 



5 , four angles each show each pixel. + Meaning that a forward signal level is 
written in the liquid crystal corresponding to a pixel electrode to a common 
electrical potential difference, - means that a negative signal level is written in 
the liquid crystal corresponding to a pixel electrode to a common electrical 
potential difference. The scanning line is arranged along the direction of a x axis 
among drawing, and the data line is arranged along the direction of the y-axis. 
[0026] As shown in drawing 3 , liquid crystal equipment 200 is constituted by the 
gap of the opposite substrate 20 and the array substrate 10 on both sides of 
liquid crystal 50. Moreover, the two substrates gap is held by the spacer 80. As it 
is indicated in drawing 4 as the opposite substrate 20 and the array substrate 10, 
along with the periphery section of a substrate, it pastes up by the sealant 51 of 
the shape of a rectangle except the part used as the liquid crystal inlet 53, and 
the closure of the liquid crystal inlet 53 is further carried out with the sealing 
agent 52. The liquid crystal inlet 53 is established in the side which intersects 
perpendicularly with the formation direction of the scanning line with which the 
spacer which the rectangle-like sealant 51 mentions later is arranged mostly. 
Thereby, when pouring liquid crystal into the gap between two substrates from 
the liquid crystal inlet 53, since a spacer 80 serves as the long configuration 
where the flow of impregnation of liquid crystal was met, impregnation of liquid 
crystal is performed smoothly. In drawing 2 , on the TFT array substrate of liquid 



crystal equipment, two or more transparent pixel electrode 9a (the profile is 
shown by dotted-line section 9a') is prepared in the shape of a matrix, and the 
data line 6 which extended in the direction of 1 vertical line respectively along the 
boundary of pixel electrode 9a in every direction, scanning-line which extended 
to one horizontal direction 3a, and capacity line 3b are prepared. Electrical 
connection of the data line 6 is carried out to the below-mentioned source field 
among semi-conductor layer 1a which consists of polish recon film through a 
contact hole 5. Electrical connection of the pixel electrode 9a is carried out to the 
below-mentioned drain field among semi-conductor layer 1a through the contact 
hole 8. Moreover, scanning-line 3a . is arranged so that the bottom of Fig. 
Nakamigi may counter channel field 1a' shown in the slash field of ** among 
semi-conductor layer 1a, and scanning-line 3a functions as a gate electrode. 
Thus, TFT30 for pixel switching by which opposite arrangement of the 
scanning-line 3a was carried out as a gate electrode is formed in the crossing 
part of scanning-line 3a and the data line 6 at channel field 1a 1 , respectively. 
[0027] Capacity line 3b has the main track section mostly extended in the shape 
of a straight line along with scanning-line 3a, and the lobe projected to the 
method of drawing Nakagami along with the data line 6 from the part which 
intersects the data line 6. 

[0028] Liquid crystal equipment is equipped with the transparent TFT array 



substrate 10 and the transparent opposite substrate 20 by which opposite 
arrangement is carried out at this in drawing 3 . The substrate 60 used for a TFT 
array consists of for example, a quartz substrate, a glass substrate, and a silicon 
substrate, and 70 used for an opposite substrate consists of a glass substrate or 
a quartz substrate. Pixel electrode 9a is prepared in the TFT array substrate 10. 
Pixel electrode 9a consists of transparent conductive thin films, such as for 
example, ITO (Indium Tin Oxide) film. In addition, the transparence insulator 
layer for short prevention may be formed in the front face of pixel electrode 9a. 
[0029] On the other hand, it crosses to the opposite substrate 20 all over the, the 
counterelectrode (common electrode) 21 is formed, and the orientation film 22 is 
formed in the bottom. A counterelectrode 21 consists of transparent conductive 
thin films, such as for example, ITO film. 

[0030] TFT30 for pixel switching which carries out switching control of each pixel 
electrode 9a is formed in the location which adjoins each pixel electrode 9a at 
the TFT array substrate 10. 

[0031] The light-shielding film 23 is formed in the opposite substrate 20 to the 
non-opening field of each pixel between a substrate 70 and a counterelectrode 
21, and incident light does not invade into channel field 1a' of semi-conductor 
layer 1a of TFT30 for pixel switching, low concentration source field 1b, and low 
concentration drain field 1c from the opposite substrate 20 side. Furthermore, 



the light-shielding film 23 has functions, such as color mixture prevention of the 
color material at the time of using improvement in the contrast ratio in a display 
image, and a color filter, and also has the function to hide poor orientation fields, 
such as a reverse tilt domain which is easy to generate along with scanning-line 
3a or the data line 6 (on namely, boundary of each pixel). Such a light-shielding 
film may be formed on [ instead of the opposite substrate 20 side ] the TFT array 
substrate 10. 

[0032] With this operation gestalt, in addition, by shading the part which met the 
data line 6 among the non-opening fields of each pixel with the data line 6 of 
protection-from-light nature which consists of aluminum etc. the non-opening 
field which could specify the profile part which met the data line 6 among the 
opening fields of each pixel, and met this data-line 6a - redundancy - you may 
constitute so that it may shade by the light-shielding film 23 independently 
prepared in the opposite substrate 20-like. The substrate insulator layer 12 is 
formed between the TFT array substrate 10 and two or more TFT30 for pixel 
switching. The substrate insulator layer 12 has the function to prevent 
degradation of the property of TFT30 for pixel switching with the dry area at the 
time of polish of the front face of the TFT array substrate 10, the dirt which 
remains after washing, by being formed all over the TFT array substrate 10. The 
substrate insulator layer 12 consists of high insulation glass, such as NSG (non 



doped silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate 
glass), and BPSG (boron phosphorus silicate glass), or an oxidation silicone film, 
a silicon nitride film, etc. 

[0033] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) 
structure. Channel field 1a' of semi-conductor layer 1a in which a channel is 
formed of the electric field from scanning-line 3a and concerned scanning-line 
3a, 1d list of high concentration source fields of low concentration source field 1b 
and low concentration drain field 1c of the insulating thin film 2 containing the 
gate dielectric film with which scanning-line 3a and semi-conductor layer 1a are 
insulated, the data line 6, and semi-conductor layer 1a, and semi-conductor 
layer 1a is equipped with high concentration drain field 1e. One to which it 
corresponds of two or more pixel electrode 9a is connected to high concentration 
drain field 1e through the contact hole 8. Moreover, on scanning-line 3a and 
capacity line 3b, the 1st interlayer insulation film 4 with which the contact hole 8 
which leads to the contact hole 5 and high concentration drain field 1e which 
lead to 1d of high concentration source fields was formed respectively is formed. 
Furthermore, on the data line 6 and the 1st interlayer insulation film 4, the 2nd 
interlayer insulation film 7 with which the contact hole 8 to high concentration 
drain field 1e was formed is formed. The above-mentioned pixel electrode 9a is 
prepared in the top face of the 2nd interlayer insulation film 7 constituted in this 



way. 

[0034] As shown in drawing 2 and drawing 3 , the data line 6 is formed in the 
non-opening field of each pixel located in the gap of pixel electrode 9a which 
adjoins right and left by drawing 2 , and the part which met the data line 6 among 
the profiles of the opening field which is each pixel is specified, and the optical 
omission in the non-opening field concerned is prevented by the data line 6. 
Moreover, storage capacitance 70 is formed in the bottom of the data line 6 
using the part projected along the bottom of data-line 6a from the main track 
section of capacity line 3b, and the deployment of a non-opening field is 
achieved. Furthermore, with this operation gestalt, install semi-conductor layer 
1a from high concentration drain field 1e, and it considers as the 1f of the 1st 
storage capacitance electrodes. Storage capacitance 70 is constituted by using 
as the 2nd storage capacitance electrode a part of capacity line 3b (not shown) 
which counters this, and considering as the 1st dielectric film which installed the 
insulating thin film 2 containing gate dielectric film from the location which 
counters scanning-line 3a, and was pinched by inter-electrode [ these ]. 
[0035] With the operation gestalt explained above, TFT30 for pixel switching 
Although it has LDD structure as preferably shown in drawing 3 , may have the 
offset structure which does not drive impurity ion into low concentration source 
field 1b and low concentration drain field 1c, and You may be TFT of the self 



aryne mold which drives in impurity ion by high concentration by using as a mask 
the gate electrode which consists of a part of scanning-line 3a, and forms the 
high concentration source and a drain field in self align. Moreover, although 
considered as the single gate structure which has arranged one gate electrode 
of TFT30 for pixel switching among 1d [ of high concentration source fields ], and 
high concentration drain field 1e with this operation gestalt, two or more gate 
electrodes may be arranged among these. 

[0036] As shown in drawing 3 , on the 2nd interlayer insulation film 7, pixel 
electrode 9a is covered and the orientation film 16 which comes to carry out 
orientation processing of the polyimide film is arranged. 

[0037] On the other hand, as for the opposite substrate 20, the spacer 80 whose 
counterelectrode 21 is the dielectric which is arranged and consists of organic 
resin, such as acrylic resin, on a counterelectrode 21 corresponding to between 
pixel electrode 9a is arranged. Furthermore, a spacer 80 is covered and the 
orientation film 22 is arranged on the counterelectrode 21. The dielectric 
constant of the spacer 80 of this operation gestalt is 1.3 or more times of the 
dielectric constant of liquid crystal 50, and if it is twice [ more than ] the dielectric 
constant of the dielectric constant of liquid crystal preferably, it is effective in 
preventing generating of the horizontal electric field mentioned later. 
[0038] As for liquid crystal 50, the pneumatic liquid crystal of for example, torsion 



is used 90 degrees. Orientation processing of the orientation film formed in each 
of the TFT array substrate 20 and the opposite substrate 10 is carried out, 
respectively so that the mutual orientation processing direction may intersect 
perpendicularly. Orientation processing of the orientation film on the TFT array 
substrate 20 is carried out in the direction which met the data line. On the other 
hand, orientation processing of the orientation film on the opposite substrate 10 
is carried out in the direction which met the scanning line when considering as 
liquid crystal equipment. Therefore, since the spacer 80 is arranged along with 
the scanning line, the poor orientation by a spacer 80 existing at the time of 
orientation processing will exist on the scanning line, and it does not influence 
into a pixel. 

[0039] In the liquid crystal equipment of this operation gestalt, since the H line 
reversal drive is adopted, in the same frame period, the picture signal electrical 
potential difference from which a polarity differs, respectively is supplied to two 
pixel electrode 9a which adjoins each other on both sides of scanning-line 3a. As 
shown in drawing 2 , the above-mentioned spacer 80 is arranged along with the 
scanning line the adjacent pixel inter-electrode to which the picture signal with 
which polarities differ is supplied, and is not arranged pixel inter-electrode with 
the same polarity. The spacer 80 in this operation gestalt has the rectangular 
parallelepiped configuration. Control the thickness of the liquid crystal layer 



when considering as liquid crystal equipment, for example, the height of a 
spacer 80 is about 2.5-3.5 micrometers in height, the length of a spacer 80 - 2 
micrometers and width ~ the width of face of pixel electrode 9a » almost - the 
same - for example, it has magnitude of 20 micrometers. In addition, an 
adjacent pixel inter-electrode distance to which the picture signal with which 
polarities differ is supplied is about 3 micrometers. 

[0040] In this operation gestalt, since the spacer 80 which consists of a dielectric 
is arranged the adjacent pixel inter-electrode to which the picture signal with 
which polarities differ is supplied as shown in drawing 3 , generating of the 
horizontal electric field produced in this adjacent pixel inter-electrode is 
controlled. Consequently, generating of the poor orientation by horizontal 
electric field is suppressed as much as possible. 

[0041] Here, conventional liquid crystal equipment is explained using drawing 6 . 
With conventional liquid crystal equipment, horizontal electric field arose in these 
two adjacent pixel inter-electrode, and the orientation of the liquid crystal near 
[ two ] pixel inter-electrode was influenced by this horizontal electric field, poor 
orientation was generated in it, and it had become it with the cause of a poor 
display. 

[0042] On the other hand, in this operation gestalt, since generating of the poor 
orientation by horizontal electric field can be controlled by arranging a spacer 80 



as mentioned above, as compared with the former, the field which functions 
normally as a viewing area can be enlarged. Moreover, since it is not necessary 
like before to make large width of face of a light-shielding film 23 in order to 
cover the poor orientation by horizontal electric field when arranging a 
light-shielding film 23 on the opposite substrate 20, a pixel numerical aperture 
can be raised. For example, the pixel numerical aperture was able to be raised 
to 70% in this operation gestalt to having been 55% with conventional liquid 
crystal equipment. Therefore, in this operation gestalt, a pixel numerical aperture 
improves and a display property will become good. Here, as a spacer 80, if a 
dielectric constant uses the dielectric of 1.3 times or more of the dielectric 
constant of liquid crystal 50, generating of horizontal electric field can be 
controlled. 

[0043] Moreover, in this operation gestalt, although the spacer 80 is arranged on 
the opposite substrate 20, it may arrange on the array substrate 10 and can 
acquire the effectiveness of preventing generating of horizontal electric field as 
mentioned above. Moreover, the configuration of a spacer is not limited in the 
shape of a rectangular parallelepiped, and a spacer should just be arranged to 
the field which horizontal electric field generate. Moreover, in this operation 
gestalt, although the spacer is arranged for every pixel electrode, it is good also 
as a linear spacer which continued, for example along with the scanning line. 



[0044] (Liquid crystal equipment in other operation gestalten) In the 
above-mentioned 1st operation gestalt, although the liquid crystal equipment of 
a H line reversal drive was mentioned as the example, a spacer may be formed 
in the liquid crystal equipment of a V line reversal drive, or the liquid crystal 
equipment of a H/V Rhine reversal drive, and it is different on structure in that 
arrangement of a spacer differs in these cases as compared with the 1st 
operation gestalt. 

[0045] In the liquid crystal equipment of a V line reversal drive, the picture signal 
electrical potential difference from which a polarity differs is supplied to pixel 
electrode 9a which adjoins each other on both sides of the data line in the same 
frame period. Therefore, what is necessary is to arrange the spacer 80 which 
consists of a dielectric in this case along with the adjacent pixel inter-electrode to 
which the picture signal with which polarities differ is supplied, i.e., the data line, 
and just to make it a polarity not arrange to the same pixel inter-electrode, i.e., 
the pixel inter-electrode which met the scanning line. Also in this case, although 
a spacer 80 may be formed in any on an array substrate and an opposite 
substrate, it is desirable [ a spacer ] to choose the substrate which forms a 
spacer so that a spacer may be arranged along the orientation processing 
direction of the orientation film. Thereby, since the poor orientation by a spacer 
existing at the time of orientation processing will exist on wiring which is a 



non-display field, it does not affect a display. Moreover, when arranging a spacer 
along with the data line, as for the liquid crystal inlet 53, it is desirable to prepare 
in the side which intersects perpendicularly with the direction of the data line of 
the rectangle-like sealant 51 mostly. Thereby, when pouring liquid crystal into 
the gap between two substrates from the liquid crystal inlet 53, since the spacer 
serves as the long configuration where the flow of impregnation of liquid crystal 
was met, impregnation of liquid crystal is performed smoothly. 
[0046] In the liquid crystal equipment of a HA/ Rhine reversal drive, the picture 
signal electrical potential difference from which a polarity differs is supplied to all 
adjacent pixel electrode 9a in the same frame period. Therefore, what is 
necessary is just to arrange the spacer 80 which consists of a dielectric along 
with the data line and the scanning line in this case to the adjacent pixel 
inter-electrode to which the picture signal with which polarities differ is supplied. 
For example, along with the scanning line and the data line, a spacer may be 
formed in the shape of a matrix. Also in this case, a spacer may be formed in 
whichever on an array substrate or an opposite substrate. Moreover, a spacer 
serves as hindrance in this case, and since the liquid crystal impregnation by 
vacuum suction is difficult, before it sticks two substrates, it may supply liquid 
crystal by an ink jet etc. for every pixel surrounded by the spacer on the 
substrate with which the spacer was formed. 



[0047] (The manufacture approach of the liquid crystal equipment of the 1st 
operation gestalt) Below, the manufacture approach of the liquid crystal 
equipment in the 1st operation gestalt is explained. 

[0048] First, as shown in drawing 3 , the opposite substrate 20 and the array 
substrate 10 are prepared. An opposite substrate forms and manufactures a 
light-shielding film 23, a counterelectrode 21, a spacer 80, and the orientation 
film 22 for example, on a glass substrate 70. A spacer 80 is formed for example, 
through a photolithography process, and as mentioned above, when it considers 
as liquid crystal equipment 200, it is formed so that it may be arranged along 
with the scanning line 3. Moreover, the orientation film 22 carries out orientation 
processing, and the polyimide film is formed in the direction which met the 
scanning line 3. An array substrate forms a switching element 30 and pixel 
electrode 9a on the quartz substrate 60 for every data line 6 which crosses 
mutually and scanning line 3, and intersection, and forms and manufactures the 
orientation film 16. In the polyimide film, orientation processing is carried out and 
it comes to form the orientation film 16 in the direction which met the data line 6. 
[0049] Next, the array substrate 10 is laid in the installation base which is not 
illustrated, and it fixes an opposite substrate or an array substrate, and here. 
Then, along with the periphery section of the array substrate 10, as shown in 
drawing 7 , the rectangle-like ultraviolet curing mold sealant 51 is applied so that 



the liquid crystal inlet 53 for pouring liquid crystal into the side which intersects 
perpendicularly with the wiring direction of the scanning line as wiring mostly, i.e., 
the side which is parallel to the data line, may be arranged. In addition, drawing 
7 is the outline top view of liquid crystal equipment 200, and shows the physical 
relationship of the flow of the liquid crystal at the time of liquid crystal 
impregnation, and a spacer. 

[0050] Next, by the suction supporting structure which is not illustrated, it holds 
horizontally, and raises and the opposite substrate 20 is moved so that the field 
in which the counterelectrode was formed may serve as the bottom, and the 
array substrate 10 is loaded through the upper sealant 51. Then, positioning with 
the opposite substrate 20 and the array substrate 10 is performed. It is desirable 
to give the device in which the gap between two substrates becomes drum-like 
to it here, in case an opposite substrate and an array substrate are positioned to 
the suction supporting structure holding the opposite substrate 20. Thereby, it 
can prevent that the orientation film on an array substrate gets damaged with the 
spacer formed on an opposite substrate at the time of positioning of two 
substrates. 

[0051] After positioning with an opposite substrate and an array substrate is 
completed, irradiate a sealant, it is made to harden ultraviolet rays and two 
substrates are pasted up. 



[0052] Then, liquid crystal is poured into a substrate gap from the liquid crystal 
inlet 53 by vacuum impregnation. Under the present circumstances, as shown in 
drawing 7 , since the spacer 80 serves as the long configuration where the flow 
of impregnation of the liquid crystal shown by the arrow head was met, 
impregnation of liquid crystal is performed smoothly. The liquid crystal inlet 53 is 
closed with a sealing agent 52 after the completion of impregnation, and liquid 
crystal equipment is completed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits, such as various components in two or more 
pixels formed in the shape of [ which constitutes the image formation field of 



liquid crystal equipment ] a matrix, and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array 
substrate with which the data line, the scanning line, a pixel electrode, etc. were 
formed adjoins each other, and is drawing for explaining arrangement with these 
pixel group and a spacer. 

[Drawing 3] It is the A-A' sectional view of drawing 2 . 

[Drawing 4] It is the outline top view of the liquid crystal equipment for explaining 

the physical relationship of a liquid crystal inlet and a spacer. 

[Drawing 5] It is drawing for explaining a H line reversal drive, and the polarity of 

the electrical potential difference supplied to each pixel is shown. 

[Drawing 6] It is the sectional view of conventional liquid crystal equipment, and 

is drawing for explaining the poor liquid crystal by horizontal electric field. 

[Drawing 7] It is the outline top view of the liquid crystal equipment for explaining 

the physical relationship of the liquid crystal flow of the time of liquid crystal 

impregnation, and a spacer. 

[Description of Notations] 

3a - Scanning line 

6 - Data line 

9a -- Pixel electrode 

10 - Array substrate 



16 22- Orientation film 

20 - Opposite substrate 

21 - Counterelectrode 

50 - Liquid crystal 

51 - Sealant 

53 - Liquid crystal inlet 
60 70 - Substrate 
80 -- Spacer 

200 - Liquid crystal equipment 
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h y ^X«E^*nfeB»©HBE*»t**fflB 

flU BBWWiWBjaSftfcTFTTWtfKOfflP* 

f*B»oia3K»©¥®HTa&»), iine»iii*^i:x^ 

— 9-fc©EB*KWf5fcfta)Hl?*«o 0 3(4, 0 2 
(DA- A' »fS0T-fe§o 04ti. » B B H SB©«B&¥ffi 

H-efe5o 05t4, H7-ryEeffi»*SMi-r*fc*© 

07-feDs &B*fc#f&Stt3«JBE©fftt*jjVro 0 5 
(a) ti«^7b-A, 0 5 (b) ttfflR7U-i»fc:* 
tt«*tt©^b«^ 1 7 U-Afcfc&HBOfttttf 

^6T^4LTV^> lBffiOBwfl'llHIT'r** 
■eoSBIffl***^*. 06(4, ttX0ftJI8cB0RrSH 
T-feD, H3fc*bfe»fffiBi:RH;«»fffl[BKT«IWL 
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[0 0 2 2] El l fcfc^T, r^H^S^ S^H^u 

n^jn-r5Jij23igi(j[ii!Sffl^i:A^ii^$n?. 0 
[oo2 3] m^mmts w-mmmtnrzmm.U3 b 

&tfj£S«3 a £s £*S§!3 a £3MLTBEH£nf;:x 

mic^ h y t7.mcmm-$titcmmwM9 a mmn 

m 9 a^frJH t %fztb<DXJ <y ^JlfFi: LT©W 
§o MfcffW#»Sft*7*-*l*6fcttT F T 3 OCD 
{Wft3tt*j£*»3 KttT F T 3 0 CD^- bWlflHUK 

f^ytft^STF T 3 0*-%]mi£V*<DZ'fy 
3-*m U § c t K <fc 0 , t*- *tt 6 ^ 5«Mi&*n*H« 
l§SK S2> S n%Bf^O*-r5>^T*ffii 
tfo HSR*ffi9 a*ftLT«fifc»t&$nfcBr£U'* 
;KOH«ffl#S K S 2, S nW\ ttfaSfi (1£fi 

mmmztiSo tits s«*3btt, «*tfi!s?«n 

[0 0 2 4] JiffligftHISSffiigcfi, j&fctMRMH 

s& i o 4 s 7*-^tWBiiia» lOK ^yyy y^@8 

30 K 7°y t^-^IH^ 0 1 ^645. HE&fflmW} 

mssi 0 4t±, ^Miiiiiss^p»{«|g$n5itii, 

^^5>mfS3aCaifGl, G2. 

1 0 Hi, ftffif|iraE&fr&0g&£ft«WiL »P^a 
•y * C L X&tf *OElS* n -y £3Hc»-3^T, j&HIl 
CUIUS 1 0 4*fi£4fl»G K G2, -\ Gm^EPin 

xk X2, -\ xnt wfvytrmiSkz o uc? 
yyy y^iaKeftfli#fi3 o 6 ttftLximtJ s y 

^Mt3. yy^-^EfSZ 0 Hi, Myf-V 
y*?i: LT> fWAtf T F T 2 0 2**f-*86St 
HAT*»J, ^ l Jf-t-v ? Ifl204tfTFT202 
CD F W yXttV-XWKfcSSKSttT *5 *) . 7V?* 
-S?HBWBlfll^2 06tfTFT202 ©y- h Wg 

2 0 4 t/fLT, TttMHfr 6 7° 'J ^ ■¥ - SW 
N R S **S&trfcfcfc^*ffi£*EE©**jW«&S 
tU 7°U^^-^HISSW8^2 0 6^LT. #r 
-*«6tOV>THflW8€S 1> S2, -\ SnO« 



9NRG*««»«nS, 7*y*-+-5>EIIS2 0 ltt, » 
*U<tt*M»Hl^;l/<&H«fl»S K S2, S 
n ftffia-rS^U ft->*l§N R S (■ttfflBMB*) 
-9-y7°y y^@B3 0 Hi, T F T 3 0 2 
*£7*-**6*HC**.T:feDx Wfffl^3 0 4tf T 

FT3 0 2©y-x«SK«tt«nT*t)> -y-yyyy 
?®ffimwiimm 306^tft302 <dy- mmsk: 

BBH«nT^«o ^LT, HfiMB*§*3 0 4*fl'LT* 
H«HB#S K S2, SntfA*«ft*i:» Cft£. 

*-9-yy;y^rs. bp-^ ^>yy y^ias&sggrti^ 
mi 3 o es^UTf-^ittaftiHiK i o 1 ^e.-y-yyy 

>^Htt*Klfll*i:UT©KaSfll^XK X2, x 
n # Art Bfitfll 9tt 3 0 4*^^6 (OBflHi 
ISK S2, -\ S n%7*-**6K«*BUlirr*. 
[0 0 2 5] *iat»»E43V^T(4H5-l'>'fiKWBl* 

*¥»*icaHt««jia*. t^^T, #h«{@^s k s 

2, Snti, -*¥)B9i«K, «a^5J*lRlttfit 

[0 0 2 6] H3KS"rj:3KjK«St«2 0 0«» J*IrI 
S«2 0 fcTU-CSfi 1 o 2:OHRI(cttA5 o^aA,T- 

«fig$n^c 2^cDasp»i, x^soi: 
i± s 0 4tc^-r<fc5tc, ss©js»Bi5t}aoTx ^nffi 

AP 5 3 4 5 1 1 J; t) 
* 5»(C^HaXP 5 3 5 2tC<fct>§t 

ttfcftSOT. KSOaAA^A-XtfffctlSo 02 
tfeV^T, r&^m<DT FT7Wa&E±K:t4^ ThiJ 
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fcf-* *;WW* 1 a ' K Jtlqrt"* <fc 5 (Cj^m 3 a ^12 
§ 0 COd; dfc, £21113 a tr-jime 

mmzit**, ?-**;wwi a' fcjt*»3a^y- 

3 OtfRtt&ftTV^o 

[0 0 2 7] !§MI3 b&4, £S®3 alcm-oTmm 
llttfcfltf r-*tt6 fc£&r«liffifr5 

[0 0 2 8] B3K*^T, tt£Stll& SWftTFT 
TWHRlOi:, cttfc»lfcE«SttS)8i|l!fc»fil3! 
I2 0tmw. TFT7Wtf^4Sfi6 0 

»iaiasicffl^*7ott» PAtfjj^xas^EK 

*Kfr&&S. TFT7WI11 Ofctt* HJMU19 
atfp^nn^. Wg*i9 at40IJ*J4\ I TO 
(Indium Tin Oxide) SSfOWIttilA^S 

[0 0 2 9] ffltff. *t[Ria«2 Ofcttx ^©±ffi(Cj!lo 
ffl!lfc«BH|q]Si2 2AHt^T^5, #fflttff2 1 tttW 
[0 0 3 0] TFT7WIS1 OlClt. £Hfg«I9 

mt^mmx^-y^y^mTY t 3 oAiit^nt^ 

[00 3 1] W(pllS2 0«i, S«7 0fc*ffa*«2 

1 i:©rafcfeit**iSii3lS©*B8Pffi«fc:, JMI2 3tf 

Jyf-VVmi F T 3 0<D*M!Mtti 1 a©f-+*;l^« 
1 a ' *f>ffiaS V-X«« 1 b F u^r yw* 

«w*B-r«iifi*fe*rr*. c©*3aaBtK**rflg 

S20 ©ffllTtt* < , TFT7W1S10 ±IC«J0£ L 

[oo32]^ a i 

6 K:}&ofc»#*a0fc"r* C tic «fc *H*OMP« 
*W> 3 ■& ?*- * * 6 tcfa o t T t J: ^ 

0 fcS»©BsRX-f yf->^fflT F T 3 0 fc©Ifflttt» 



T F T7U-Y»« 1 OOSffiOBHWSfcfcttfcJBtt^* 
«5?l«fcSl*}fn*1fHJRX^yf-yyfflT F T 3 0© 

#i4o^{t*Kit-r§iiti%#-r5c T«i»*it 1 2 

tt, W*tf, NSG (7yF-7Fi"^-F*7 
70, PSG (Uy^'jy-h^X) , BSG (#n 
yj"J^r-F^7X) , bpsg (^nyijy^uy- 

[0 0 3 3] 03tCfct/^T, HJR^«yf-y^fflT FT 
3 0(4, LDD (Lightly Doped Drain) fllififc^TLT 
fc 1 ^ j££lft3a, 3Kj£&fft3 a 6 ©*#Nc J: 9 
+ *>l>tf#jasft*¥«MMI l a ©f-+*;HH« l 

a ' , ^S^3 a 1 a fcfclBIWSy- h$6 

ira*$trt&ft*N» 2 , ¥*§«I 1 a <D{g 

aSV-*«tt 1 bRtfffiWK FWyfl lc>f# 

f*s 1 a ©«»ay-^ffi« 1 d ms\a$m& f v 

ay^^F 5 &tfA5«Jfi F W 1 e^IC 
Sny^^F 8 ftfc£ 1 JIMt6lilll 

4jwg)«*nm. mic 7*-^«6Rif«uiiiMe 
h 8 nfcgs 2 jinwwR 7 wm? nr 

l/^So IIM®HJlMtlI9atts C©«fc3C«|J**nfcJB 
2WBIMlll7 0±fflKR»t6nTf *. 
[0 0 3 4] m2Rtfm3lC^t£5lC H2TSfeK 
ffll^g1-§H*«®9 a CDlHIMt(i:ttllt«#BlKiOMM 

p^«o$III5o ttT-jtWie left i itffltfflffiLZin. 

LfcgP^^UfflbT, M«S«7 O^^fLTfeO, 
^HPfll«0*aW!lffl^H6nTVSo MfC 3^«« 
iTtt, a**l*KWy1Wl e^Si 

auT^i*»s»tiii f i:u cinc*f[p]-r5S* 
iS3b<D— gp (H^bat/^) ^mzwmummmtL, 

z&WfrzmmLxcnzcDmmmicvmznrzm i r 

[0 0 3 5] J-X±^bfc*M^1?a, H*X-T«yf- 
y^TFT3 0(i, »^L<iiBI3{C^LfcJ;7tCL 

Wyffi^i cl^m^*y<Dft%&fr%:'iit>r£\ J ^ 



(7) 
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ilx^^fy^fflTF t 3 o©y 

- h ««*HS«BV-X«« 1 d Rtf iHigfi K W 
« 1 e n(c 1 fflOftEHLfc^^^l/y- h«fifc bfc 

[0 0 3 6] H3fc3Vr«fc3fc» »2JHStt«S7±fc 
W\ WS«I9 a£?IoT, *U^5Kil*Eft«iaL 

[0 0 3 7] -7?, #fa»£2 OfciU ftfanM2 1 #E 
KtU *flRl*tt2 l±fcli % llfl9aPML 
T, 7 ^ 'J ;Hi» if ®W*MIHBfr 6 § 
^^8 0^EI?nT^5. ^6fC, X^-9"8 0 
£»oTs #fi*S2 l±K{4, BSIr]J$2 2#EHSn 
TV^„ **JS»IROX^— 9" 8 0 «S5 

«sfi©2«Jw±fl!)Bi«*T*n«, «a-r sarcitis 

[0 0 3 8] f&HSOfi, 0IJxtf 9 OJStaCncD^-v-r 
-f •y^*ft« t ffl^6tl*o TFT7H'3S«2 0RtW 

ft&Ki oo*n*nicfl&a«tt*Efi]i«4» sv^<de 
iRi«ra^riai3WtSE-r * * ? ^tvetiEiRj^ii^ nr 

(/•"So TFT7W3SIS2 0±OE^{ix 7*— 
»ofc£flllcEiai03*ftT^*. ttft&Kl o 

lfiUcElRj*aa*tiTV»5 8 fct 9- 8 0 ttjfeS 

8otf#fiE**c4:i*:J:4EifrFfi«, ^4IS±tc^ft 

[0 0 3 9] *SQlJK!IO*S*BltfeV^Ttt» H^-T 
VE*OHBl*SUBLT^*0T\ *3H* 3 a *«A/??I* 
D^$2O0H*«*9 afcti, R|-7U-A»3IHt* 

§o H2tS-r±5k:» ±$©7^-9-8 Ote, Stttf 
ttEHSnT^ftVN, 9 8 0 

2. 5~3. 5fimffifi<DiftS72&3o 7^-9"80<D 

»ii2(im, «nBi}S«i9a©fii:et^i;, mtf 
m *> £ 3 BMsmoiata 3 n mi 

[0 0 4 0] **jBBttE*l^Ttt, B3fc;iVfr <fc3 
fcx §§«#:fr £2:37^-9- 8 0#\ fftttf£«SBtt 



[0 0 4 1] CC^ 8£*flO«Jl»|llCOl#^T» 06* 

OOHiRWIMK:lWWW£l^ CflDWtfffc, 200 
HJtftWBtf aofcflOElfttf «»S tU EGMtf* 

[0 0 4 2] cftlcttU #Mf#S{cfc^Tti, ±a 
bfcatK X^— 9 8 0 *Ell-r SCfcfct 0, ««W 

*<f*Ci:^T**o £fc> ^$£2 3 2 
0±EEBf 3*§-&(c&, ti£fe©J:5fcx WtlWc** 
Efi*&*»iTr*fci&K:»Bfc§t2 3 ©«*JK< 

ofc£Hc*fU #^$Sfl2lifc:*3V v 'n± 7 0%lciRLh£# 
BPWlfilU aSHfttfSv^Ot&So CCT, 

7^—9- 8 0 1 LTtt» ngvtuft&ji 5 0 <Dmnm<D 
1. 3ftw±onMi#*ffl^ntf, $mn<D%±%m\ 

[0 0 4 3] ttc. **jfc»!6fcfeV^Ttt, 7^—98 
0tt» ttlR]»£2 0±EEB£ftTV^#\ 7WHi 
1 0±(cE»LTfe&<s ±SE©J:3K:WilSioa4* 

wi-rsjaim^scfc^TtSo tfc* 7^— 

^f§^E7^— VtfmWZtHMi&^o tit, 

[0 0 4 4] (flfi©^M0BfiSfe:*»S«®S6«) ±kEco 
m It t>\ >StEKHlO»(£S!ll * fcli H 

E«^a**jST«ifi±ffl5t'r*o 
[0 0 4 5] V7-f yEtelEK^slSKtfev^Tti:, 
7 f -?»%«A,TI«»)-&9iii3R«i9af«:, |B|-7l^- 

—9-8 0*. *tttf***WMIW(Wft*n*»D'fr 
Tfcs 7^—9" 8 Ott, 7Wa*±Rtf'W[R]*fi±© 

^•ftifc^jatTfeav^ Eiftj«©Eifli«^KriftiK» 

■pT7^— 9-«<Ellsn*J:5K:» 7^-9-^ffM-T^ 
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B-rsii^pi, fKnaxps 3«, je^K©^-^** 

5 1 0x-*«£fai:«int&f SfflfcSttSC i:#2 
IHBIIc«**aXf X^— ttti, KftOttXO 

[0 0 4 6] H/V^^Efi^DSSSIlfcfc^T 

tCfcl^T, «tt©SftSM««#«E!M^StiSo tse 
COJt^Kfcl^Ttt* ^«#fre>ft 3X^—9-8 

7^— 9"&, 7 WaS±£fc&#ftaS±<D 
JfMLTfe^v\ Sfc, X^— 9-*>Wi:ft 

«*RliD*fctf*Mte, X^— 9-*W£ft7cSffi± 

£9fc B B M&LTfc&V\ 
[00 4 7] OB l £KftttaffiAm0aBfi£&) w 

[0 0 4 8] £1\ 03tc^-f #ftaS2 0i: 

7W8S1 0t*ffl«f§o i^tf^7 
XaS7 0_kfC, 31^2 3, ftfl««2 1, X^— 9 
8 0, EfrH2 2*flMLT, S3gt§ 0 X^-^8 0 

ifiL/£J:3f«:, tt£&B2 0 0 t bfcBf fc % j£*»3fc 

2 2te, *iH5HH4, ^tt«3Kfp v o/c7?[R]tia[Bl 

fcratTj&asnso 7was&, mtfE5$as6 

gffiSlc x-f >y f- y VM? 3 0 RtflaiRWi 9 a *ffM 
U EIrMU 6%ffMttv El^Ml 6fci\ 

# U 5 KM*, 7*-** 6 fcjfto fc7^lRltE|p]$aa^ 

[0049] wrtusssfcttT was, cct? 

7 Was 10*, 05iLft^«fi&£ffflU H 

£T3o 7wasi o<Dji^g|5tc»oT, Bi 

UStsa, 3-ftfc>-£r-*i|i§ii:Wf 5Slc, 
ftXf*fc»©»iiaXP 5 3 jWEH«n* <fc o K» ffi 
ff^^lSSfb3y^-;W5 ft, 0 7 

(i, «il«ll2 0 0©«W&¥BBB"efc!K ffiJt&ABt© 

[0 0 5 0] B^Uft^^KS&SWlcJ;?), it 

tRiss 2 o *, ft ftwiaw $ n/cffi^Tffl t ft s <t 



0t±i/-;!4f5 lfcfl-LTHttfi-rSo 

Wc«fc»>. 2R©S«©ffilKfc«>R#K:* *f|ojaS±£® 
iSSnSX'*— 7W*K±©Efa§ttf«tt 

[00 5 1] ttfaaS£7 waS£©fiBftto*^7 

as*&«-f3 0 

[0 0 5 2] Ksaxicit), «taaAP5 3 

X^— 9" 8 0 £l=PfCT^Lfc$ B B B cD&A©fit 
ftfcj&rj fc*Vfl£Rk ft o TVS jftS©aXtf X 

^-xtcfrfcti*. axrcTt, fe B B aAP5 3*i>f± 
«• 5 2 fc «t o & ± u «ggii«%a-r %<> 

im i ] m&mw<DwmBmmn*mi$.?zv h v ^x 
[H2] t*-*», &tEM. a^«is^*«^nfcT 

F T7 W»R©*ll««f *a»©H*»0¥iBHT* 
9, cti6li3R»i:x^— 9-i:©Ell*»iWi-Sfe«><o 

[g!3] 02©A-A' BfrBHtf'&So 

[H 4 ] saaxp i: x^-- 9- offijtiB«*siwr § 
[05] H5-rygeeaai*ittwrsfcii>©HTfa5»), 

[06] se*<D?gASH©ifS0T'feD, WtWckS 

[07] jsjiaA^osftainfcx^— 
*^-r 5 fc46©^Ag«©iitPis 5 Fffl0ffe§o 

3 a-j^Ett 
6-r-^SS 
9 a"-H^Hffi 

i o-7 was 

1 6, 2 2-ElRlBI 

2 0-^tRiaS 
2 1 -MlqlM 
5 

5 1 

5 3-«SffiAP 

6o, 70 -as 

8 0 "X^--9" 
2 0 0-ffi B B I gB 
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(so int. ci. 7 mam F I 

G 0 9 F 9/30 3 2 0 G 0 9 F 9/30 3 2 0 

F*-M##) 2H089 LA16 LA22 LA41 MAOOX 

QA15 TA02 TA04 TA09 

2H090 HA11 LA01 LA02 LA03 LA04 
MA07 

2H093 NA16 NA31 ND09 ND15 

5C094 AA02 AA42 BA03 BA43 CA19 

CA24 DA14 DA15 DB04 EA04 

EA07 EB02 EC03 ED20 GB10 



